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i ] was* tu^hRv®m*jmteft%LL% . 

Tt-i&lBlIB^^^^ y Xts 

ttKSMI* y h 7 - * T ; S$®j§;*ftfc / » -b - V e> 
n >/d v-f X£ftfe*-^-©-b v h 5 fc«> 

n ijiasfr * ft fc £&jfe^g^rjy?^. 

*5r>.yXfc£^tj£&o I 

HMWU] 8ui3W»Hb1-£;*X*Xfci;, 

iiiBit- A— ©&* ©su*£aiR-r3 *x?xi^ . 

«rtB8**-©fi||SlJgg*l»IBim* * h 

Xli, 

h 9 - * -e ^fra«^nfc§EJiiL*^2&^tt* ^- 

Bul3^*S©-b >v h £But351fI* >f b y-^T-IBISgafa-f 
SXr-yXi:* 

H«f* ftfcJ«Jftfc1Jwt-©-fe v h- &ffM-rsS5IBlRl« 

JM38fflJLtia«Q2LiS. ( 
[39*115 ] huI33 >Xo v^X3ftfcX-A-©-b y 

X£^t#tr> W*g_ltl3igcQ^?io 
H*#JH6] Bui3tf--M-©-b * hJSStS^f^ 

fct, 

Hl]!?B:3>Xn^X;*ftfetfwWD-by He* 5ft* 



*t#5B¥09-205422 

ii!if3^^-a>£@«-?-M-©-by hSriltR-rs*^ 
*Xfc, 

mil3[Hl«-9--^-©-fe «y b C * ■5&*-^ , -©XfeS*, 

iiiBTifcWtfr ftfc * ? -b-^£M§3««* * 

h y - >? T* P] f8«{§ -r ?> ^ t 1 * X h , 

b5I33>Xd v--f X£ftfcif--n-©-by b#£&-pfc 

DfriBTteK*** £ mai * ft tans/ * -b - v £*£*-r s 

*7^Xh£#^ »*3.1jel3«©gBo-- 

[It** 7] ehm--^-©** h*ww*awa*y 

v Xte, 

S5H3f--^-©T{4-b >y h SStR-T-S^^ >y Xt, 
iiuiBSUMI © -b >y h *» & 3im £ ft * -_ 

iia*wt-©-b •yT&^m-rfetotiiiBs^^ftfc^ 

flaI3it- M-©|ui3T<u-b y h A^HtilB^X-^*-© 
•b<y h^^i-S^^'vXhS^tf, W*II6{CI3*© 

[it*is8] ^^-/^-©^©jLi^mm-r^^f 

Xi:, 

iii3^*6H?Fi3*-^ , -«©J|Jj©_l^©|^^|hiL , 

kmmI^E^M&*' * »E*-^t-©# ^? ©^2©_ 

lci3«©^o I . 
[3t*iM9] >yb-y&MI3^Jj©*^©. 
Sg^-tr J: >) &lE-r-5X^ y X^S M^tr. if *« 8 Kf3 
«©*&o { • 9 U —A 

ft7 X> ^•©i^7T•B^JH3^- : £M«f•r^g ; .:^l^^ 
3 >XD v-f X£ftfcX- A-©-b >v h 

{cj u§3g^ f gftfet-jiit a ajEEa . > 

>Xd V-f X^nfc*-vt-©Jji.hJfeIi«tLS 
lit** 1 1 ]lwl3*-~^-©#/?©{SL»S MtRT&M 



1 



1 2 ] *nei*r#att, 

■b-^*Hl«l«r5Hia»«#®i:ftitiLSs »#E 

im&m 1 3 ] HuiB^tf^ssi. 
toaMe-tfwt— ©-tr y h j&Bfig-rsfcfeJcinaa®* y 

BtJlB£#g©-b y h fctuIBilft* y h r7-*T?l§]$8jffifi-r 
Ao ( 

[tf*if 14] ffigB3>:/nv-f X£*ifctf— ©-b 
jg©?— ZMMis * ^-A° ) 

' [eamM 1 5 ] mtmm.^mts 

BMBIHM-— '*—©** h fcfe Sit wt-<p&^cDTfir 

iillaiK-^^-c-fey Ft**'*--'*— ©&*©fiM3 
TfimW*>e>ma3;*ftfc^ y -b - *J % ifflpni. fr y b 2 

fi5IB3>^DT-r X£ftfc+>--A--©-b <y h#g!Rofc 

ffi$m 1 6 ] fffflBjfflR^SHU 
fiuI3Ttt-b y b ^£z^-n-<DUM(D* y h Sit 
i*i!38lM©-b y h*»6>«ltH*nfc»**nfe^ y-b- 



^M¥09-205422 
ffiH3H8»*-y— ^-©-b y h ^HuiBTffi-b y 

imxmi 7] Awa*-;*-©**©**©** h*£ 

iWESSLRO-by h » g> flggatJ--; *-©&*©#& ©.Ml 

m!f3S£©!f5 1 ©S5#£iiiif3ilfi* y h y-^T-RI^il . 

IfflfBg 1 ©»*©«fl*&tMB"!f--.'t-©**©*8ffl 
^2©iBt>-ftf--»^^-^tt^*®^-^M^(lA^ 

g^i.-0-eEjffi©-^.-*iaa ^xjca <> f 

[ffl&gil 8] W«^nfc^y-b-^*S!i8BM.2.©-Si&- 
[ o (To l ] 

TFo 0 2]~~ ' 

agfcStfJ&^t/rf ij XA©HfT«c«J; D * y-b-^AJBg^ 
WitiSHffl©fifi&fflv>ST;u^'JXA*Hff-r5Ci: 

rfUXAESV«¥^T;i/rfUXAD©a^t«c#U E 

& Z> X -5 (C-T 5 o IS^^r-Bt^© 3 ^(Di&m&mz : 

(1) D(E(P)) = P, 3CT\ P«i^< y-b-^Tfe 
S; 

(2) Efte>D&mm-tzzttt.mtbxmmx'$>z; rv< 

(3) Pjfe*5UT*Ejfe«^*«yo I 

z t -eisTKr^S^ii i s t t- t s 

^^H^glt^^iaiU 5 " 5 * U (Micali)" <DM^ 

[0 0 0 3] migHMB<FjMl] HfilttiBfS tt#<0«S: 
[0 0 0 4] HMB#*K*SttSU£^tt, DvUb 
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(mm.) avni^3tatL««ftt*a:««jt g.r. bi 

akley, Safeguarding Cryptographic Keys, AFIPSCon. 
Proc. (v.48), 1979, pp. 313-317SV A^Shamir, How 
to Share a Secret, Commun. ACM, 22, 1979, pp. 612 
-613 C±!)#A3ftfc.l*©fc*li#«fcj&a"Cfck 

Sb 5. 1 bfr bfc#6* Xn-_ll ©ft*«8rf ©^-^H: 
£ftfcMJCHbTftfc&3c:i:ttT-#&t'> 0 C©$Mgtt 

•eiifcv^, ^©^o*>£MAT-tssw#a>e>#5m£ 

(1) fiiSS^-3Tl ^f^-.7-^ g)M^MU 

(2) «*fiM*#©lffl^«** s «»#nSBaail;&« t 

(3) #:&flM*##*ft6©^fr&iM*?s*»*s^ 

Ml±^b•rff*lS•r•$*v^A^T-feSo^<t•p•r^ ±13© 
^Stt> (n-l) lt-A*-{c:gAb'r^ti60±t#&^») 

?s#, t^^©-**uBP%iBttftiB*xtt**-fa 

[00 0 5] aS*Wfc#£©«^*«fc6«HB#*rffl 

-M-©*y r "7-i'^©7 > ^-fe^©4'6Brt±-y-— >*-© 
8M6oWT»*.j ^TOflfS©^--* (*j»atJ t 7 , ;nJ 
A s «j5feX«£M£ft&^®£T-4N nt} 

TE£bjOd&> BP*>^EfiT-&3, $*££««© 1 o© 



-©%£<* > ^^xAea* s ^©-y--^-©?s»4a5§ 
ww- ^-k&a-ts z t g Sol awxiw* 

©fig[«T-$)Sol 

[0006] ±B©*-f ^©*^fc»*s«±*Ktt 
stmgMi2©«±T-$)?).| -©msffii, sv- 

[0 0 0 7] nt>--M-©d*>©(k+l) £W;#«HB©?f 
«f&©&»fcttrars«fcg#»3»^ ^ft^Stt 

istrMaaafc pyans. c©^ttTg3©«fc-5£fTi& 

• s«^Pi^tn-y--^*-©o*»©«Ak-y--^--* 
t* wneap-&fia&stit-r s .f. rawsra* £ , z n 6 

$±t-feSoi 

• T^rf'JXAOWS&WF^ n+r-M-©o*)©k1t 
1) t-M-£3>/D7^Xt5^}:ti, 

2o©-i;.sifem±> b^^fitk#)Kffi^^T$>s, en 

[$U] jfcjjl_^__n_ 

[0 0 0*8TftAk©^IE^1t-^--* J #ttbT*g^, 

«ns.l litest .ts usvMa#aau sit^i 
*± bxttutts bo a * s 3 >xd v-f xsnfc-y--^- 

M-feffaMg JhXtttBI8PT?»a»j^{ c ^UTs p^' ^ 

loo oT] b*^«iMfi^rAtts ^n*siEb^ig 
afes. d©^tt, IEb^<^$^5s&^t^^£^ ^n^^^t-y- 
taispgT-^ff^tia, %ig g©Bg©^ ssa!$%gg© 

^-/t-©a^©kWT©t>-->'t-^iK^JtXtt{&J?W 
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S . S It -A- ##»jgit £ ft S C § t 1 A #*H 
[0 0 10] @^«&&ft«A s £fc>ftS«£'i:^T;&S 

t>&z t> a So f=j >xn x&twu/siitf^ft*?- 
SSW##-y-A-£{gAU f^a^sst^n5>..5:. 
_bT^ftJl*Xtt£M.bfc yJDjfe&tt^fen 
jbo_b*>U ^©«Wi«;ttt^££oTfc£fc>ftSo| 
*iSU©>r-*TN ^t#$5£ft*n^>feii:&^ ^©^6 
&&&lz®&$ti J 5Zz.tfi s mm$ft2>ztib i &Z>J b 

CJ:5, tt*©-^^©&tt#£#;L£ftS 

u ®tff#©-AA«ft*no © 

M«* s ffl ^ ft - £ s J <&M2;s;* s ^©<r-* & 

^bT^S*>ft*nS££l;iEItT-fcSrt>^ 
*s^fcnS«{C 1 o©&£[§Kt«gf»£fflU.5#A s <fcO.I 

[ooii] XI§f0^Si£fcrilrMPJ «*f#* s « 
miBfisssvn > yv v-r x^nfc-y--^*-©^ ^ u 
ft^ijm^^-s^ft^u H£i<*t##-9— 

F^ffljI{f^*>*;i/tCp<^-y£J?Ab3£:®l^ 55 

^fcii&ig^&^qjirT-ifes. -y-n-s y x- h u 

W &VkM7) V. ^ZMZnfttZ Xp -fe^ ftM& U c 
©1f-^' ::: ^Wte©»--^^--©^'gj=B5^1-S-^© 

[0012] bT^v^fii^EaffiA^ 

Bffl^ti-5©{iffi-t-fe5o L^C^^Tv^^—mm 

tt, «&ft*£#;!)nt-£yw\--©x;i'-X©^*>e> 
y -b-y ft& 5 d S»*t#A s #ffi1-S i: 

-a-a©ihi«^ zopifizmvmtt t-t&y- 

;*-B ft«EB-r £-£©3M&ftftfc&ttftfc£fc £&<^o j 
Sfe^ +>--M-Bfci\ ^n6A s ®W^*^^i2jh 

ttfttffc 6&Oo j /<-A B £©lffl©£± 

fte>©BII£ii/rr-5c:i:#T-£-5oi b*>bfc* s 6s 
-A--AAs^©S5S&ftWS^ofeJi-& % {fe©^- M-B 
i: © 'J > ? <D&±J2iVmm£ ffl I * 5£T©{ft©$ggS*- 

l%8Z©^J%ftiSt*31%©A©frAff@%©fetoE#g-e 
ifcscifcftjififc-f S. c©^-Att> tf-/t-Afc"0wt 
-B 4:orac«r Uv0wt-H y >^&£ftl§!tt£ c 
i:, Xa»-y t- B ©&§l»Xlg*§-jr- ft <- A 
C Stfa&tt SP3£ *©#r b iVBHfi*- ft tfwt- A t It 

flt**T*n6 ftSf^t-y— M-Btsfttt s z t ft^ 



tfo i®[^3^.a©mt% w%/&m*—ti i v-^-m 

^Xf&S.i 

[0 0 13] EW01i] *rW*IMm*#SM>'l$ttttT 
l3©<tat^ai^v5o 

MUMS: !ji§jl_(XP7'»7^X) tt, **r#*M*w* 
-*3>^nvf X-eS4«flEftll?JIR-rSifct:J:t)« 
±ttft^fe'5.|)IIlRll5^tt#*S©iB«®Pitt. fi^g.' 
8f$mK X *) ^ §!l$nfe7» > Hfe6 & 5.. ^©^^ 
tt, Ht7!» HT-ktrF©^-^*-ft3>XD 

Tf*a«»#t:*rbT3f^»*.|JiiRrtt3a:bCs c© 

#{C*fbT^T*ife5.1 JRlfiI»^ ±T©-y-/N*-ft 
»3^.<n>XD-9''i'Xb^V>fc©^T\ ^T'feS.I 

- u >x-r a c h vim bUo Bawcttx stfttT 

I3ft»58b&tmtf^e.«CV>: I 

(1) SffXn b=j;Hc#HD-r6-y-y<-o»*skXtt* 

(2) HuCnftWCo^Ckii^fb^nilWca-feroki: 
[0 0 14] [MlRlttMbSv^ d;« h»tf|5J«] 

^<t(±^6^,|J;ot, D^XhT@aoIll^b# 

*k*-/t-*f^»a±xtt*j»t; * s»*f#t*f bx 

[0015] ®®&m^<Dmfa&jkxm®j%m&*ti 
e.* s -^tffl^6ti5h§st ) i(«A^So|iH]««8^ . 
bt, jgj§|g$ ^*ji-s©^ -f ro?wt»-r sfii^ 
ttftjftiis^ {fe©^^x©ifc^tMbTjiM^ftJi_ 

< -f -So jH|0it«5S5ttW^S:tt> BtttSKffllfflC-y- 

-y-M-rJ±^^g!Pg©Ht:tt<5I*)bJa:v^A»e)-r-fe 
- So «|ql*iC©l3«SPB©IHt, 1f-M-tt««B«t-t 

n?>©«*ftM«f^-s.| ^n^^., *-/t-tt, mm® 
i»oiat*(sxtt«mi*ns»^s ^©^ r> > kt-®w 
jftft*ft#u«c^ti65a.| cti(i^i>«±-r?)tg^ft 

#-T5aftM#©®^t^b^.| <t^T> «q|2fSC0\ 1 
o©7 ^ > KT-«Ak+>"-M-->£<6WT-^ S8W#{C^ 
bT, -€*i*«|H|««H»*frra«^C©*, $^T-$) 
So €tUi> lo©7^>KT'fiAk-t»--M--ftffii|SPX 
ttff»«±7f § 5 ttfcht t «■ bT t» $±X- S „ ] 
[0 0 16] 

B8B8«»«fc b«t o fc-r.aimn. *^hj!©^ i oawtt 
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[0 0 17] 

[fSMftM&t atfe©.^] ±Eaw-f ©flh® a w 

ft Sol «fattiB*£tfWrei'*7 l Att, n-tf--vs-©-5 
^©'J>£< fc*»(k+l) It- M-3&»SiftttJBT* &B.OIE 

flSBt^^^xAT-fea.l^ggi^tt, 'J>fc<h*>(k 
+1) +r-;t-Cj^#*s£;vr5$§^rC©#=i>XDV 

-fxsfts.l-tfttt* aft*r#tgA$ftfctt-n-*s^ 

IESLTt>Si:gT?*» IEtt&+r-M-{±tS!)©ft-5-tf- 
-M-ftt&B Lfio-tt-bT^tt^Kf^ft^V^T-D/^ 

n x l T^^^z%i±x<Dmm^ «*i*hf# 

ffi£+zm&, +r-n-fcfcIEL^XD hn;i/©^fir{ca 

>K0DMC (k+l) tf-M-tcgAL£(:mfc£&e>&^ 
£ftJS5im»{b£ft_5fr e>T* .ft_S.| 2 ocd 5 •> > H 

jgga/fM^iMfi^> *ft6fc£5S±{c[BlJ8£ft> 

iit^^^D^ktu ^bT-eft?>tt«R(f 

[0 0 18] 

ft #-r smiPitt i/ s v arc * s . | £ 

*«£©{*±tt£fc&#l-£o &g#5$fcfc 
T. BIGam al, A Public Key Cryptosystem and a Signa 
ture scheme Based on Discrete Logarithm, IEEE Tran 
s. on Informational Theory 31, p. 465, JJ85t£gH^ 
jSftTV^o - ■ 

[0019] iisXTh(D*T)VAvm.M%^m?zm 

[«2] A = {P b P 2 , .... P n } 



[0 0 2 0] ft^f-So} £fc> ^©^^Afcfc^tC 

I^ SW#* s xft*P5^i:ftffiih1-Si:|5lB${c, tfw* 
- A#x©?ffl§^ft ! &gi:-rs i: t x ft -eft h 

Soj-^w^As.tF^ft^^aM-rsaff^ ? b v-t? 
[0021] DRfirtt*- yt-©^5*;v] *^WftSlfif6 

-rs-y— ^-©ftawft^- K^xz«^ttia 1 

ftS.lHlttx ^ifeaQS&aiO, 0RI£®^©v-r *n 
Xn-tzyU\ Stf^^A^^ft^LTtSSlgi^ft 

V—VTsJ— i/B >I±, 5>yA7 7 ^-trX^ ; E'J(RAM) 

i4ts «EMMi.*t»j(R0H) i6 (-H^-e-r) fc> (^-r 

* ^^B20^t>*7 1 -X^a40© <fc a &$fflSt«S>n* 12 

T?791S£* 
24, vi/^26, ^tr-^3-28 (0jjH£-rX v-f^o* 
>32 (H^«r) (Xf±) flWDJt— tff 

(Bravr**) ft^* 

[0 0 2 2] 02l£-y-yN*-A*s|g^'J>^Lft/hbT 

ft, ^»iftisui:*8aiEd'n«.jRi«a«iaM*:tts ftaf- 

-M- C c © IBM*: t«6R-r 5 »J > ^ *> h Z. ©JBHfcC ^ <y 
•b-y* s jie» ft ^©«E»CSBR*nfc^TCDflli 

©u >^{c-e©^ -y-b-i/'*s^B#{cjs<^ttft*-r5.| 

fcffl^fS. |-ft ^.©^ n -J ^liP^ft 7 ^ > Y&VJB. 

Sfmpst^to-rs. ia]Kfltc<t t); A©±-c©-y--^-tt 

|5]B#{CMff^ftM^-rSfI^ft^#^So| A<D±X<D 

fc*>«!^$ftS.| fcUSfctt^tftf-M-ftn^Dx'-f 
XUT*. ^©gW#l±^^-^--{C^J5g^ft5j§^ 
©a^^^J^^^iLfe^-^ftSo if<ott-yt- 
*k ^ftl.irMLTtlTtiftB^1-S7;U=i'UXA (0^ 

TF0T3T [«*r#] *-^-Aft«c*-rsa»*f#© 

trM (=E—\fJV- y*J\/\>) "^tJMD 

fcWZfobo ZiD^TJMt R. Ostrovsky & M. Yung, 
How to Withstand Mobile Virus Attacks, Proc. of th 
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e 10th ACM Symposium on the Principles in Distribu 
ted Computing, 1991, pp. 51-51 and E. Canetti & 
A. Herzberg, Crypto 94 KfBMSftTOS. |7*> F 
t ©H© ti*Dm&T'mj%1fiMMt& AOtJ--v -5- 
CDSc^iki(t)j U 7 ^ > H t ©B© HZ. tMDft&X'Wl 

sftwe* sae*-* >*ji^© u 
*»w©ia^tt«s«ft*r*stt*5 •» k t ton 

T 

[ft 3] (ki(t)+ k 2 <t)^k) 

[0 0 2 4] T'ft£&tt#£#bT£:£T-ft£o[ C©ffi 
#*ftfc*rfcttfcs A©U--M-©ftntt 

&©aftftfc"**<BK#fc5. 1 

[R4].^J£_2kJJ5_ 

[o o 2 5] <i©*attHt:3Wj«!W«rk:*rbT*s 

:£T*$>t>"5So 11^ &©5Sifc:^-f <fc-5C> 1'>&V> 
■y— y t— t i £ 5 >i> > r*T*«*f#fc r bE|tk*»6c_ 

[ft 5} 2k + 1 ^ n | 

[0 0 2 6] JB2Cs PW8«S©^b£<fc?K 'J>*^ 
©^©ti»P*sfe»3-5-5. &-tf&£, WB*fttt*TS" 

e>-eft£. I. 

[oo27] +f-^-©^igiiTi3©ifn*»&iti*-r 

•5: 

[0 0 2 8] MC, *tt#tt«K&WJ:bTE0-3tt& 

*LT«^tt«H©&*a t *fT-r*7' 

;Ur3-yXAM£*qoT05offSB^b©fe*!\ " 
^i" ©«*4>»fx ?-*JM&mfe©^-F^7» 

tffcsafc, *ftfcgitbfc©tt»##T?**i:ffl£-r 

5. I 

[0 0 2 9] 2o©5^> KCBBOMiKaill^©^^** 

©i#jrt-if-^-* J ^g£ft;fei:i^ cm^^yF 
©K^-r-^-vN'-ii^^tiSol^^nfe-y--^*-^ 

C 1 o©-y--y^-A^SiJ©-y-A*-t^ij-r5iS(M# 
jETtt, CCDWJttftSDfiS-ett&nJjICs 



[0 0 3 0] A<DD--rt-£tttZ&.W£&tii\Ki > flftft 

' #tt-y--^-Moafi*s' ft*ftT?s*. «c** 
e?-+>*;ucK:«gHi*ns*ixea , ©t»-w<-E*# 

*;i/CHM«a®b-5S.I b;b>b&#^ / »-fe— 
£T©'J>*C *©y*-fe-5?#JB<©*RI±"CS£ 

n, »««H:ratA©-y— /t-ftaa^-^v^^-esBR 
a fcouvi'tfflfiia****^**^, »##&&© 

2o©3S«jTf*P*flJhT?*S: 1 o©^?S(i, 
jM/CT*|sJ$Bji«£ti5;< f-b-^SP #81 < ©£Pfllt 
-f SCfcT-ft tK *>-5 loo^&fct, |B]$8iI{B£tufcP 

' >:M/C©ffi#©:£T©?— XfcJISZ.fctf'CtSol ft 

*ttitSii:ttS» , J>i"N©ftaW«e3»ScftS«J5a-*-4 
^^jM/Ccr^rfUXAfcaEM-rscifctti© 

[00 3 1] t-n-AM'J L £Jfc* 

tim&zntztg, m£i-zz.tt' i X'g%£mfe-t%ol 

b*>b&#£>, IJwt-Ett "8fc*qlfr' T*fct&<, it 
f$ bXfct*- * > c A> e> jgftr -f 5 c £ lit * & n„ I 
[0032] [^^©AfcrtPicH-raasjfc] a© 

It, tf- M-&'JX-r U •£ bTfiftgg*-©gfr© 
*ftft^tf"r«« □>v-;^n^7At:i!3r-i'*s 
•f--^*-{cA^$ns. ta«iTi3©<to(-s^e>tL 

+ ©fc*!>£Ji/££ftfcXD hn;i'T-; : r : IE£b&v4 &8 

tn"K, •') x- h bmosgig*-©*? 

a95£©B*JW»v#i£fcH-ra»s*fcffi£ft$. I 
[0033] Amflitt | j>i'±©**-r 

t S-f S BtF^tt H©fig «b t) t fiki.fc»fet- 
3. ! 

[0 0 34] C®MS*2^] 0 3 ©ifc*l«*#P.8© 
ft l^tttftg Wfg|Bg ft_W^g©4 j£jBe a g: ^fo 04 
tt0T©^T?3l4^ii»C^tliT-ft€.o P1SC, 

0 5 fcts 4 ©^ t 1 y X4io ©pa^^nia-cft s of 
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[0035] tsjHHb] xf-yym x\ v-rt-ax 

HMhiftlS. pMqliMtU mJ±2, 3XI±4© 
[ft6] P = mq + 1 i 

[0 0 3 6] gtt8ftqO|^xU.*>K'?&S« BP*> 
[R7] gl = 1 (mod p) | 

[0037] ftptt a x.fuirvfV mwb&Tmzij 



5o BB/£7-f— ;H«Zq£fcfc5 

^.©J9Bj 




(k+l) K©*fl£f tf#SU &©5£#ffc4o *,©*:*• 

[«8] f (0) = x (mod q) | 

[0 0 3 8] fit, ±X(DV- ^*-[P^ie {l,n}fct 

&©^T-^£ftfc^©ifc&ftW£#Tr££©k-r3 0 | 

[^9]IXi<l>t f (i)(mod q) 

[0039] mm i ) ft c ti e> t^mm^t? > t^fiix 

[0 04 0] st, ?-y--^'-Pi«i, *©«rtsiig2ftw 
(Wh^-jwf^RSZqrtcw-rs, *ne>.©*-© 
£Sfi£22|6&i&fc£&©5£ t ^ $ *i s o 

[R10] ^OJ} i £{!,„} 

[0 0 4 1] CCT% SCjCii^feOIoAlDiT 

[in] 



CD I- jEl 



(1)1 



g — -(awd p) 



[0 0 4 2] HC, 6?,i9)5t-M-H:8fSBigt 
•^©n/^ h£o^T£T©jc©jr^®ll^A®i 

£'/b^s©t% & s*>at>— ^-Ji&©5$;T-^;*ftfe-fe 

[ftl 2] [{yi(0}iie {1, n> 
[00 4 3] zzx\ &©5£#/£3:o„ 
[*i 3] 

fx <« 



(1) 



= g 



(mod p) 



[0 0 4 4] *y £ )MDm.WX'i&*rz£5£, *.&w&m 

[0045] «]»i^b©^> A<D'y—^-®mm* u*9 
* ^3i2).| §7 •> > h-©«? 5 x\ gmmrnt* \> u 



n h3;u^||fT-rS.|-ebT , gSA s ffi^© (ffi*kg=T- 



[0 0 4 6] ISiS2H>JUk] »**KBPr5fc» 



[ftl 4] 

f(t+l) (o) = f(t) (0) + <5 (0) = x + 0 = x I 
[00 47] n *7> Y D y X*-" RXP "J.>?" tt, 

[ftl 5] xi = f (i) \ ^~ 
[0 0 48] EP*>, &©H«5S;M«:ft"0. 
[ftl 6] 

f (t+1) 5(-) =f (t) (0 + 5<.)(mod q) <====> 



(t+l)/,x _ .it) 



(0 = f vt; (i) +• 5 (iXmod q) 



[0 0 4 9] ^HBT-fct, &©zW/jSuir'Oo 
[ftl 7] 

6 (•) = Cfij(') + f 2 (•) +...+f n (•) ) (mod q)|' 
[0 0 5 0] &©5Srt'm£ft.3(k+l) ^©^H^li, i 

[ftl 8] fi (•) , fi (0) = 0, ie {l, n} | 
[0 0 5 1] §1t-M-Pi©Mff7*D h- i s {1, 
n} ttTI3©J;ot&S: \ 

(i) Pi<i*©iCT'^^ns(k+i) ©aRftz q *e>9im 

•To 1 

[ftl 9] {fij} je {1, (k+l) } | 

[0052] ztib<mo:*.<D&iz7fi-r&'R&ib&mr 

So 

[ft2 0] 

lfjjU)j= f iiz 1 +f i 2 z 2 + ... +f i(k+l)z (k+1) 
[0 0 5 3] ^©SS^ft«i0T-$.?>©TN ^©S* s 

[ft 2 1] fi (0) = 0 1 

[0 0 5 4] (2) ±X><D{fo<D?-'i-?j&®$lsX, Pifct 
*©^S:PjtjISo | 
[ft 2 2] fi (j)(mod q) 

[0 0 5 5] (3) PUZfc<DftXffii!nZ>Z( Dmisl< ^% 

mMt3o | 

[R23] 
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(t+l)_ x (t) 



< f l<» 



[0056] * bTPitt, zom&vmi hliliU 

[0.0 57] fflHBPiB*ft#1-S»«#lC*f UTiC^D 
h3;u**f±fc:-r*fc«>t:> **Wtt P. Feldman, A P 
ractical Scheme for Non-Interactive Verifiable Sec 
retSharing, Proc. of the 28th IEEE Symposium on th 
e Foundations of ComputerScience, pp. 427-37. 1987 
T-Jl^£tU T.P. Pederson, DistributedProve 

rs with Applications to Undeniable Signature, Euro 
crypto '91, 1991T^^nfc^j5^ttJai.\X^«, 

x g h wm&MGim. s avj^ ^[z^io^mm 
[0058] tib© 2~D(DWi-£i^ mm^v-^—it. 

(1) Pj#£ffc£«#fi(j) #(k+l) »:©.^iHS©ffiT'tt- 

fi(0) ^ 0T'ifeS©T% IELV\E$^iCT*tt&_t;^ 

(2) ^f^j'©Mrr!cffl^f>ttS«-« " . 
[»24] 

[0 0 5 9] ifi* f i©amsff«* 

[&2 5] {fi (j) } je {1, n} 

[0 0 6 0] fc:*tliSL&^.l 

[0 0 6 1] W®/£M*r-ttm.miL LT©{%f/£_ 

So PiTblPjtoVi^lmJe Z q *mmttZ>£%, -£ft 

[»2 6]Ejk[i] = (mjr j)J<, jgk) ? 
[0 0 6 2] Zmz 0 ZZX\ k 6 ZqttSL&T'fc ?K 
-ebTJiftJiZpT'ffff^ttSo Sffl^Btt 
[»2 7] 

m = ffl(rj) tt * (g*) 1 (mod p) 



f 2 (i) 



+ f n (D) (nod <j) 



I 



[0 0 6 3] zm^xmm-r?>o\ 

[0 0 6 ^m^mtm^t^Js^i/zL^m. h : N 
-* Z q fcffl^S. ^r-jwy&^-rS^ >vb-^mOI« 

[^2 8] Si Eh_(m)j ] = Kr, s)J 
[0 0 6 5] T'ifc3i§l§r£, 
[&2 9] 

r = gk (mod p) , s = k(~D (h (m) -rwj) (mod q) 
[0 0 6 6] T-fc3 0 .£©?&&, wi©SM^SgB_ 
[&3 0] 

w • 

r i = g ^aod p) 

[0 0 6 7] K«fc!) N «?5£ 
[3 1] 

? 



g^r 3 r^aodp) 



[0 0 6 8] ^t^*-rs^i:tc<J:»)fill?T*t?.o!/N^-> 
i$M&hl±, m'* m©l§-&£§ffcV'>A>&.5*f m\Si[h 
(m')] ££j5Te£&^ m, Si[h(m)]£*q3*m££#L& 

[0 0 6 9] ±mmmmzm tx, H&^b&OTitsi±fii 

fei^'lEiiyi ^ * & »T^n5, ! £ ZX t fcmT bfcK 
A^©5>i7> KT-fcSol c©-7£> m-£=i 
>7-D ^X£tffc®(*mi;^ C©-9"->'N--*sSfT7 , D 

> =j ;u©p^ £ g^s^^t m \ ^ 5 x & 

[0 0 7 0] {%±tnm.%i 7D r TfB©^^ * 7* 
y 7*314 x y--^-&m^tzMMi7'n r iJUDiZ 
MX$>Z a \ ,. . 

[0.0 7 1] ^^^7*410 T\ ^-^--Pifct, Z q fM 

[&3 2] fi (z) =filzUf i2 z2+...+fi( k+ i) Z kH 

[0 0 7 2] ^«1-SZ q {CfeS(k+l) ©SUfcfil, 
fi2.---.fi(k+l) SrlXtB-r (^^^y510) o |-etltt. Z 
©^ll^©(n-l) ©ft^ 

[|ft3 3] Jiytfi (j) (mod q) , 

[0 0 7 3] fcffML (^^^7"512)^ ^UT^©^<^ 

[IS34] 



[0074] z£mtZo\ zzx, i-xmmmvpxm 

^C^tlS (^T'V7514)„ Mt % &-y--^-Pili,|Z(Jf*! 



T-e©sfui^dr-iwiU+i)j ^a^tuTmtbu u 

x>y7"516), ^b-C-e©Mli£;^-S«rU^^^-: 
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[»3 5] 



(t+1) . /i 



(t+l>. 



[0 0 7 5] &mWtZ> (^^>yy518)ol^LTPi«;x 
[83 6] (msgij, fii^) 

[0076] ^mmmti 7*412 2^520)0 1 

[0 0 7 7] 7^7*414 X\ S-lt-^-Pitt, -en** 
[83 7] (isgj, p,-(t+D) 



[0 0 7 8] ©fit§g;*ftfc;<y-fe--S- J ££fi L&^frX 
tt2o«l±5Mlbfe»6, -etlttPj* "JUST tv-^ 

5lffl-bv httZo *UTPitt/»-fe-fMgj,j e Bi 

[83 8] 

[0 0 7 9] g&#£8?M-r£o *bT, i&e»»9>Sj * i 
[S3 9] 



(2) 



[0 0 8 0] © 
[840] 

f 



(g 



Jl „J2 



g J(k+D) 



[0081] ga-e-»*. tbntzW&Kfi jfy— ars** 

[0 0 8 2] Z<D&tWmHiSl3!^m&. PittPj* "J8 
^^v^^L, BjiPfc j tKU .^bT^*l* J Pj 

[84 1] accij= (i, j) 

[0 0 8 3] SffrST tJw<-* s v-* bfc "M 
$J" ©&*£o^T, Pitt, fl^JiStS^ y-fe— 

-A*-tt, ^n* 5 ^©^^ * 7*T'§{g bfc:£T©#r bV> 

ftamzztittv v&mwMm-t&o wztt^ws 

*-Wj(t) CCj^frfrftS, j 

[0 0 8 4] TsrV 7*418 T\ g^-M-Pitt^©^ 

*r«;-r4-y---»t-tt w tr-^^ft, f^tt 
^;te>*i, ^ ot^s©^©^^ ^-fe-^* j Pi® 

rl (t+l) # PjC«t!)it»6»*n«t*»ofc«t-5C, *f 



tt'J >^****S«pR«Tfft4»^C«llJi:ji»** 
So |b*>b&#^ SrbV>SM*-©*£JiSg©&*Qtt 
Bitc^gb&^o ^-Pj,jeBi£J;£^g acc 

jiO&^to^T, y^-Pitt, PjiiCSfiT-fflv^ 

[84 2] respij = (i, j, kij, uij) 

[0 0 8 5] Sl^ffiilfi-rSOT, K-WEfcUT^fc 

§ttlo©g^i:ai^^n, BfflBt«$n*^*lf* 

[0 0 8 6] * 7^7*420 T\ |5]b1t-M-©W:g£# 

tt, 7>7-v7(X) x-?iiz£.r>mmzmmMm$tirz (ac 

cjj.respij) ©£T©#£oi,\T-£*l<g#©ifcit£fT 
-5« respijT-j&e>ft;Hittjg;bU^&&£*i£©T\ 

[84 3] 



J J 



u 



lj 



[0 0 8 7] $>e,i9)2)1t-M-PttTta©T;Ud-UXA 

(a) &b 
[84 4] 



/ 



/ 



* (u{,(r 1 <t) ) ki J (mod p), g kij (mod p)) 



[0 0 8 8] T-ifc*ltt\ Bp-fc Pi* s Pj©^(C±<J5&§ 
b&A>o&i:£, Pi«^IE£bT^3©T% -£ftl± 
ST hT-*£ft&ttfttt&e>&^. Sfc&ttftfck 
(b) *b (uij,kij)*5^{r msgi T-m^<bntzt£t> 
tt\ ^f'^(2) T'Pj* s ffl^S^#(5]l;^(2) 



[84 5] 

U ij = u ij 

[0 0 8 9] tt^iM5£fi©IEU^WT-fc3A>h*oA>£ 
&«-3o £©3?5£#IEb<fc<AtgliN *niiPiA»«ta 

tjimztjizmvtzztoitmx'&zvx-. ^ntt -ji 
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PttPjft "MW £v-*?Zo \ 
[0 0 9 0] "«^fcV-*3ftfc#1>wt-fc:o^ 

(t+D ^_ , (t) 



2 



Picon >v— ju£^2ft-5 8 

[0 0 9 1] *^y:7422 X\ &t+-^-Pifct&©5$ft 

[&4 6] 
f k (l)](mod a) 



<t) 



[0 0 9 2] *t>— ^-ttffb^fttf Lxjl 1 ^ #rb<^ 

U&4 7] frj( t+1 J> je{1)n} 

[00 93] j&tf-fe » r 

»4 8] {rjU+D} je{1>n} 

[0 0 9 4] ftRfcl^ Z.<D?V Y~3)\sX-m^z±X<D 

I 

[009 5] miy^Hfr*9Kff(Ott^W- 
[*4 9] r 

2 Lf k (')l<mod q) 
keB R 1 

[00 9 6] C^bV^lddtN f J>t£<tt) (k+2) CD 
i g {l.nXc'oV^TB =Bit*$>S (^f 

7"420) o | 

[0 0 9 7] tr— rt—Pififfita\<DB3.<D* v-&-i/<DW 

zzntzmmMmo&mzTm^x&Q, *bT*n# 
2-o<Dffim* viz- i>*&m u if%e>*>pjb-t+-/i- 
Pi*e*i>e.bvi:^j±^T, PttPi*«g»fcv-^-r 

Pf±, Pi*s#«bfc<td{cl.^S^>y-fe:-^co-fe'V hCj 
ftSISlSi: m7ab3j]s<D¥tlfrffi<D?. : r? 
7-T-PiJCi DPMWft ^tifcCiCOaiU^ > bft}§T5^ 
#T-;fc*K -?-bTCiCO±-C©{feCDiU^ > r-#|H]bT-fc 
•5t§-g\ CCDib^>bSrPiCO^ yb—iStfrtfto £ 
*fcttni& Pi* fc^-****"***. &tf 

&e>> ^nii^iES:bTv^*\ xtt*©«aB*—ft3 
s.I»j©fl»«i:^itt, Pi* j; ene#A s g^bfc«to^m 

bl^*Xi(t+l) %V±X<D 
W5 0] {yj(tH)} jG{ljn} 
[0 0 9 8] ftIEb<f+frf5.|*©«rblr^BBSg§g& 

we^b*- ri(t+i) tttt^jis^^n^^coT-, sifttt 

[0 0 9 9] [sgfr^n p =uu©#rr] fi!(*t#fct#© 3 



* n g 

keB, 



f t (J) 



Goad p)J 



• &*hi«;r©Xa brui/T-^©8Wt#e3-f£1+ 

oI«t5®^) ^ftA^IEftbT^ ■&*>©£ 5 til*. 
5 *>X{±^*l#SUM » -fe-y ft T ^ £ *>© <fc 5 £ 

©*-*tt-tf--^-#fcfc»*f#£J; t)$ijffli$n5^^ 

• «WtH:it-^-Mafflft >*;i/©H© >^ 
ftljtPT-^So 

[0 10 0] ±T©Sff7^>HT% lEiST-fe^ hu© 

;i/^©U >^C»f***ttffi»ttSH"ttt'a:v\ (K+2) 
©+J-— M-#&2>A>£k d*l£©-tf-— A— ©-by hBitt 
±T|3]b-efctK ^bt'i>&<2:&(k+2) ©:ni^ > h- 

ftwr-5. ^tit^^., f fct'>&<t*>(k 

+2) ©#fl5£fiK«k!)M#f£ft> S5m^tt^ne.ftifti 

*WMin?s*i»\, £«©*&£, sw#tt^ne>©#is 

£<D&*ti><bk<D&GZ¥mX'%ZtK ^ft£>fcfc(k+l) 

^©^•cT-afe5mo^ne>©§^t-ov>T fi(o) = o 
T-fes^e.. ®t*f^tt^ne.ftS*^Tsfetotc(i(kt 
D ©tt#ft^sh-rso 

[0101] [M#r&©[H]«] it-^-©3>v-;nc 
^^tife^ 2/-b-^A>e>^ «tt)tr© 

A^ft^T-^-So =J>V-;HiTIB©2o©Hr-v 
h© (b«b«^-TS) M-tf»«ft^Tf*: 
•^l©-fe^ htt*ne>©frbi^BB*— ©*o*>©* 
ft S« b ^ tz It-/ t-Tf ife 5 . 

• |&2©-b-j> h-J±^ne©Wfbi<^B+-A J, J>^< £$> 

(k+2) ©-y— n-t«tt)W^jst;§^n-r> -en^©iam 
±t^ Xi (t+i) twMvxitnzn, *i/T«fu^flia 
f(t+2) i:-a++r> st^ ^©s;cjp-r^ne.©sffi 

©-b>v r-©hTi-3t) s iEb<'&^+t-^ , -T-fe5o 
[*5 1] {yj(t+D} je {1>n} 
[0 1 0 2] SBlffl-fes/ M*}S»ttl8©U>^*«IKH 
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fhscfc-rs. *bT&©5$#^i:o£©£-f s 0 

[»5 2] |C | ^ k + 2 

[0 10 3] Pi©*-©fllg£ (^7 1 ^7"316)J±»i{C«t 
5£fTfc>ti4: Pi©3>V-;i/fc:«fc!K -**5>*tt 
{rj}je c £t9s£U *bTPifc-€©»r UMSUROIB®* 
- wis Z q ^mtB-rj;dt:*«)?,„ Pifct;i©J;o&2&£ 

So 

[»5 3] 

rj = (P* (nod p) 
[0104] LTZ*i?Y&±X<Dm<D1)--n-lZZ 

ttx »4&w*-#*ft&£fii!te£ft4fcStt 1 &-*\ 

[0105] LSlMZ'nJ^M/] PuttffSteSe&S 
i:TT4, &©5S;©JtW££t- 4tfwt-*jj*f. 
[8(5 4] x u = f (u) 

[0 10 6] * 7^7*610 T\ it-A-fcfc(k+ 

2) ©-y--^-©, Kt©a(D«JIBt«rh4W?t«. 
[S55]BCC \ {P u } 

.[0 10 7] ^tl6ttP u ^*tt'Sqg#©filI?.X{±*© 

*©«aa w«f * - * # -r 4 -y — sjjj -a t v > * 

• P u tt x u ©#ft^Bf 5, 6P*>s i e B f&4ig 

nr> fb©ttw xi 

• i £ A \ FT'fc41§-&> (k-1) ©tr-M-©^ 
-7 

[ft5 6] F c A \ {P u } 

[0 10 8] &xu£X«±^A>&4 xi*»WC**cn. 

. tJ--^-p u tta««e-b v h {yi>i€{i >n }ft9fft; 

So 

[0109] f ©w^&£W£#-rs(k+2) ©-y-/i- 

©&#-fey Hi 
[jR5 7] x = f(0)(mod q) 



[»5 8] x u = f (uv)(mod q) 

[0 110] 619*7*4. Iflli7^7>yi« 
©^STfT^C^^T^So t£|5|?4.rh£&oT^4 
(k+2) <DV-.rt-<D*v bB&mfeZtitz'&s &Pi, i 
e B«P u {c 

[»5 9] 

ai = xinjG B> j^i[(u-j)/(i-j)] (mod q) 
[0 111] £i£4o ^LTP u tt^tv6*iD^.^t)-e-T 
[»60] 

X U = f(u) = S j€B a i 

[0 1 12] £Jfcf#-t4o b*>b&#^ *8ffl1fi*ti 
<Dfr*'n-DtzWi-ei, P u tt£T© xi^ ai fr&fc^sr*-. 

b*>b, *^{± ai £ x v ©^«B*I5S& 

tt^tb-cMa-e^So ^tu9>x.> *^i±b©-9--/^ 

Sd^fc&gff So B©#-y— M-Pi<±Z q {CfeS(k+ 

2) cDSLtst (Cij}jGB ftma-r. ^ut, ^ti,e.ttc:ti 

6©fii$*f-r-5E^-r'S:Pificij SrPjtC-^-x., ^btcij 
[«6 1] 

a i =a i + 2 jeB c ji ' z jt=B c Ji (aod q) 

[0 113] £P u K&4o 
C»6 2] 

s ieB a i = \i (aod 
[0 114] t*4*»e>* Cftlix u ©*o lo©«Mgft 

fcl^by-;U£ffl^T&ST-£&imi£fc£fc^o 
[0 115] d©^TSCftttaERllBt1-4^±ftrD 
;bftWTCESE-r4, ±T©H«HBHU SM&Slt-fe* 
h B \zU v> *> © fc^-tr coif— M-xv-tf-— P u *«e> 
Si:1-4o fB8£fls£04 fctf>fc, TI3tt> ±T©*R£ 

iU *bT (^ff#*s^IE*bT^4*Xtt^©dr- 
#a>7PV^X£ft1t§a£ftT^4fcifcfc) &KCD1& 

»**»4i:* % -*fte>tt;:©-tfwt-* tv- 
*u ^tie>© < ga©n>v-;i/tjgw&:^ *-t-s>* 

b^J®T-fe4o ^©^§tft*qIflgt1-4 7'D hn;b 

l±:B©^T©Pi* J Zqt :ifes ( k+2 ) ©&*» {cijJjGB 
fcttffU ?LT: 
[*63] 

({g Cij (Bod p)} JeB , { E J iJ CCjjJJjejj) (3) 

[0116] »vi©^y-fe-i;©8*&ig«aia-r4 

(^^•>7"612)o 



(13) 
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[0 117] 7t->.v7*614 X\ B6D£T©Pif±±i3|p|f8 

mm*>m {cji}je B suras u z^xzwotwfi. 
me 4] 



ji 



[0 118] mctti^ ^T©U— A-Pj^f) 
[m.6 5] accij = (i, j, Si [i, j] ) 

[0119] %±x(D?-^-iz.mmMm-r2> (z^y 

7*616). ^tlfcfcPj* -y--M-i:V-^-r5 0 
[0 12 0] 7? y 7*618 T\ M#r7*D hn;ui:^:<|5l 
b£?£, fe^1t-^*-Pj(rj:5^accjiS{^ It- 
^•-Pi{±g« Sj[j,i] SMU *bT£3S©®1*f# 

me 6] respij = (i, j, kjj, cij) 

[0 12 1] tCJ5&^ H#;iME£LT^fca>£ife£-r 

ssMna^oiti^-rs (75^7620)0 1 

[0 12 2] 7^-y 7*622 T\ (B©-^-^-©^^ 
'T)^:TCD-f-->'t-Ptt, 2o©tfj©7^>:/7*T-|5]$gS 
fi£*i;fc±T©*t accji.respij £-ol>Tx ifl^A 5 P 
i&OT j©Bfl©MftT'ffl V ^ £ ftfcK©fiiT- & 5 A 1 £T -5 * 5 

[*67] 

g J <mod p) 



[0123] *^<d*v hizhz?iiz±t)mwMmi*n 
mes] 



(g U (BOd p)) j€]{ 

. [0 12 4] t-%.i-ZfrZot>&&g:tZ>o 

[0 12 5] C©75"-y7*fctMfr7*D hajVCDZ^yy 
420 TfCDtteSfcHfU*. PiXI±Pj* s? HE£U-a>£i:fl- 

[0 12 6] 7,7- V 7*624 T\ & 6<9>£it-,K-f±, -e 

[I&6 9] | Fi | = m * 0 

[0 1 2 7] T'&3t§i§r> ^nettffb^B: 

[&70] 

B «- (B \ F)U{max(B)+l max (B) fm} 

[0128] &mn?z>o msmmtx*), lEmxmm 

bfc©*>7r-u/ 7*610 T-7*D h3^SSggte1-So 
[0 12 9] 7x7^7626 X\ ffi<DZ9- v 7TSt t^FIE 



[»7 1] 

a{ = a, + £ c,, - 2 c,,(niod q) (4) 

[0 13 0] *mn-fZo 7x<y 7*628 T-> B©£1r- 
M-Pitt±T©-tf--^-fC 
[&7 2] 

u J 

[0 13 1] SIbM/ST-So C^T\ kii±Z q £;fcSSL 
[0 13 2] 7x^7*630 T\ Pufct-fte>©|B]$B3i{iA> 
[*7 3] 

< a l>je B 

[0 13 3] ZMWiL, *UX 

mm 

[0134] ^tt^-r^o ^ut, ^n«> ;r©fit©j§ 

[&7 5] 

g (mod p) 
[0135] i s , ft«JKP u T*l£££ttfc&M*- y u t 

Slfct7^>y7*632 X-m-Tlrho £*,&CI-*i(^ B*>6© 
•y-— M-©&A^fct^E£bT^fcfc©* s &3£;»^& 

Pfct3:T© i e Btco^T: 
[fc.7 6] 

g - (y t )n jeB C(v-j)/(i-j)](mod p) 

B = g '* n g IJ * ( n g 1J ) (mod p) 
J6B j£B 

[0 13 6] $sffiDit-S^h{C<tt)^IE4Lfc#4^-o 
[&7 7] 

'^'i.jeB 

[0 13 7] tt*^* 7*612 T'|3]fgM{f fr<bm&£n 

KLxmw-rztzisbiz, p u ii-e©^ 

mi 8] acci = (i, Stemp [i] ) 

[0 13 8] ^±X<D{k(D^r~^-\zmmMmth (7 



(14) 
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±x n mr hFt^-^-rso 

■[0 1 3 9] ^xs»^636 d©:/D t^U©^^ 
X618 £*i0--5<fc-5K, ±x©gi6^nfc-y--n-p 
ifct, g$6acci©*&fe«ttEU &U^ft#W#)T-&*l 

[»7 9] 

respj = (i, kj, a^) 
[0 14 0] X\ ±T(DD--^-T>&£T 

xm^tcmx-&zzt&&&u mz±ii<Dn^^ntz 

? li £mb&&&*&&t%o Et:> *ti<b&±X*ti*> 
tm%}X'& 5 h&ffi Lfc[H] DtJw\--©-tr * h FTf'J* 
fS. ^iE&LX^Z><D{iF a X&%z£ftmWl,tzm 

*Lx\E\m^Mim±ztiz (^x^^640) o 
d ©»su2P u * j; *) nvMffl snzztzmm. 

±®myti-bxzmMi&-r?>o L*»b&#?K p u ©^ 

[$(8 0] 

B «- (B \ F) U {oax(B) + J. . . . ,max(B) + m] 

[0141] ttmt*-tszt.£.x.*)®QL*mit&. - 

[»8 1] I F I =m 

T-fctK -eut^^-^ 7*610 freji/DF^MSfflSS 

[0142] [*JfflI$n&tJ--^-AJ#^-r-5 i: £©H 
#r7*n h-n;i,©£fo£] ^iE$^Sk©1t-^--*s#ffi-r 

^■5^«T'$>-5<, c©^-^r-(is ^ne>«Mi8&<^ 
©M«T^«s;fi©ft#& i:v-^-r^o ±ia^ 

D bn;i/T-Pi* 5; fES:ffa©H:s •€ftA s ;*7 i >v:7 , 612 T* 
{&©1f-M--£j£5ft#Z q T\ 
[g{8 2] f(0) = 0 (mod q) 

*SfiEAo, ffig© k &©#JKiS f ©iE L^ffiT tt^t^ 
£\ ^bT€©J®^©^-C*5. Ctlfct, tt**nfefit 

^nt^-^-efes, &-tf&e>> ±t©-y— ^-pa(n 

-1) ©ffe©1t-M-©p [ Bfc:B!E«I©ffi0S:^S!crS (-^ft 

&*ri:£<|B]i;«fc-5K> lEii&tf-^-fct, "#>£©" 
ffi0#Pfc«fc&EU<;&#£*lfcfr£d*>KISI8fc<^ 



iot, *ntt> frywt-#-*;HB*©i&afjwrffl# 

[0143] gM^ftfcHi&rrn h n;i/©^^ <v 7* 618 
~620 tt±IB*»&: 
[»83] 

x.< t+1 > -x^ ♦ 2 keB f k O)]0»d q) 

[0144] zzXslBpi, &m%m&&?i£ 

<t t) "»«b" hv-*£ft&^££T©-tf--;N--©« 

«f«P»©l«tPiStfPj*«if**>t»EitTf*4»&, 

[»8 4]Bi=Bj 
' [0 14 5] r-fe-S, BP*>, ffec p-Sh-— y ?— CPmigjc fco 

^T*ne.ttiqic.*ijiif*#-r-5.| 

[0 14 6] S6#ffl«SqTH*iM&##©7 , n brj;Hi 

A»e>x ncDiMBtt#-y— ^-©#*tt*ns#»©ra* 

jifS^-V itf— * y h CSBRf * U fc^-T 

©y^Ksia-rss i 

[0 14 7] Sff©Kt«Xk©^IE$rUT^Ss 

««*©tt**M«f"r " 'J>& < i: * (n-k)©Jg*f#Si3S 

[0 14 8] ft#CD«a»ft©»J»ttlBiaj*AeD*2© 
Wtt; fip-&S*rffr;ftVJ&ff»fc k©±t*£*P6 c fctt* • 

mt--5ci:3&ff-r©tt, *n<b<»±x(D&&tL%WLfto 

X-hZ>Z.t&M<otlX^Z>frbX$>?>o iot, i»*t# 
i±^:T©-y--^'-Pi©^:JI«fffi 
[*85] 

6 (i) = (fi (i) +f 2 (i) +...+ f n (i) Xmod q) 

[0149] ^n-gT§*. u*'u«:#6), iBwara© 

ra{-»*f#A s k-9--A*-©-fe-y hFS3>7DY-fXt 
8SM#l±^:©MiSf©HuX0:^©7^>Kfffe© 

«tox> Sim#i±±r© 

[»8 6] {xi(t)} ieF 

[0 1 5 0] Stf 

[»8 7] {(5 (i) } ie{i, n } 

[0 15 1] Iftt, 1^ft®(M#A s , £©<&*> 

[»8 8] {xi(tH)} iGF 



(15) 
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[0152] jftttjw.scifcftwr. u*»u ®®<z>n 

[ 0 1 5 3 ] 3Ut 
[»90] 

Xi (t+1) . j * F 
[0154] ***r#tttt*Rfc LtWt«H. 

[0155] rir«fM 'J > * «p##aE-r s a 

^©MffT'D h 3;wofii±] p t t-y— 

M-AA>e.A5©^> 5 S > K 1 2i »> > K ( t+1 ) O 
IH©»K8!»4'C, c©"tf--/t-|±JWft'ettftV>36«» ft 
##t±£T«D*©8H&*»a. (fiMfrtt»©:/D h:a;i> 

tsistsstts. 7 ■> > h* t <Dm&vwtt t/(t+ 

l)©H£»*t#fcJ: t) 3>:/Dv^X£ftfcit-;\---© 
[ft 9 1] I F | = (k-1) 

•rs. i«e>*»t^ *ne>* s t*--M-F{c^s§fi(is i 

ft»fSfi, ie G CDtt#*Wr*£i:*fe!K b& 
[0156] (2U3£g££fl&r=K!lBJft&J *lRltt£ 

±*-atw«fii-fe > * - £ n^-r s fc *& tiiinH4«5sgjt 

y *- V! y 2 . . . y n = g L g £ . . . g n 

[0 16 ->->r>*(p, g, y, n)tt 

[0 16 2] [W«©^fT].^^-tr-^m{rWS^Sfc 

«>t % &i)--M-o:-ftii#©ia^aft ki, (p-DtM 
a-rs***ftmr. -zlz, ?i \±*v>m 

[ft 9 5] 

k i 

= g (nod p) 

[0 16 3] &itg-f£. &+J--M-fct-6©ri£{t!l©t>- 

TjVfJ^fC, -e©S^©^2©^$:Stfi[t-S: 

S (m) = (m, sj, 



[0157] r^i/ff ^;ug&©frftn--^ a >l 
sv^tcs^-fev^-^ffM-rs^Q+j--^'-©^ 

)v =r u x a ©#&; t-y 3 >4ists, it en 6 

!>tfc*T-# 3 o eftii, wawt^ *-© 

fig-rs-y— M-fflT-tt#*ns^»tt-fe5« -r©7vi/=f 
'jXMt -eti&ft^-rsit-n-p^c:©^^-© 

"To 

[0158] [ttSWb] *Sfc«Sftpi:U -fbTp 
ifJt'J^V^SLftSgh-TS. p&Vgttif*>'D&*y 

fcfc^©#5®*-££lft xit^^-To CetN i e {0, 
n} Mo xi<p-lT-fe-5o £T©-y--^-©$&m*-* J 

[ft9 2] xi(t)+ x2( t )+...+ x n (t)= x (mod q) 

[0 159] ddf> xi(t)«±7>i7>KtT?©t>--/W 

[ft93] 

x 5 

yj = g (nod p) 

[0 16 0] fttmcf*. ZLXi Ztl<b&Ztl<D<D£; 

SB: 
[»94] 

: 1 6 n (mod p) (5) 

[»9 6J 

Sj = kj 1 (a - XjVjrg. . . r R ) (nod p - 1) (6) 

[0 16 4] msm n x-)\>i3-v)V m%j3&t±<mb 

t*97] 

kT 3 (niod p - 1) 

[0 16 5] ©ffitt, J.—f 'J y H©T;U=f'JXA^«t 

©i/—ir>^$:frrS: 
[ft9 8] 

, s n , T!, T2, .... r n ) (7) 
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[0166] [.m&oMMi m&c>&g:Z>mti-2>M 

r l r 2-- r n s i s 
r = y r i r 2 

[0 16 7] Ztl&Tm<D£&ll£*)nX'$>Zt7fi-tZ. 



(ft9 9] 



r n n (nod p) (8) 



[SilOO] 



y r l • - r n 



n 1 1- 



n - x l r l r 2' 



* g 



^ 1 n = g (mod p) 



[0168] [^^Wi±ia©»*fl<)^»^Zk^ 

fr^Wr- &££©«*£<£ So dtifcfc 

S. ±13© ©£58*- T^rJ'jXACfr 

|yt-*>a vcGfcfettSM©^-^ 3 > t± < IrI L>T-a& 

S. ftif««»l«)7^3 ■>XA£Si&tglT-|fS*§£\ 

*fcfi#fcl:«m© T^UXA&SfcigT-^ 
5ffi50o J&SS^ttnu S(m)St) c xi J x2,...,Xn-iS:^P 

g* = <gV° 



(nod p), g k 



[0171]M 
[S104] 

x t 1 = s n k n + x n rir2...r n = m (lod p-1) 
[0 17 2] £*tlS. C©3-0©3C©-b^ hT\ ftW© 
2 o© o % © l oii^ 5 ©gp^-fr 6 SUBI - .! i: * S T- £ 

[ftl 0 5] g* = gx+k ( g x)(-l)( mo d p-1) 
[0 17 3] f&S. i^T, BS©«TI3©2o©5£ 
"C&So 
[S106] 

gx = a (mod p) , x + k = b (mod p-1) 
[0 17 4] mm<D "^i/tfxVl/* 7;Hf'JXA©iR± 
l±, k***»T?iftStt^ ^2©^l±x(CBI1-St««* 

[ft 1 0 7 ] x = log g a (mod p) 

[0 17 5] £Itll?-SC^fctflfi^We&S©fc|!3 

[0176] [*rsnt L 3 1< *tMM?ft* #5S^©#ttx 

ftt&±lB^S5c "i;i/^v;i/ n TWif'JXAfcll&tr. 

mm* © u * ^ 5 &g i: -r s . c ©^ i* 



[ft 1 0 1 ] 



g 



y * g 



-(x 1 +x 2 t...+ Vl ) 



[0 16 9] Ztmr-gZo ftCJiRtt^.^JL 

-n (p-i)mmznzx, 

[ftl 0 2] x = x n s n , k = k n rir2...r n 
[0 17 0] #ttA£*lS. *UT**#tt 
[R10 3] 



<*S r ' r2 ' 



(mod p> 



[0177] &%$%\&^ Jhreshold C rmtosystems Cryp 

iojg^^^pT^isjciaiE^tLfc, iaR®i&iMigMt 
Wirrs. fciocowmz, k*©^st:j:s "s^s 

«flr*IC 5^7^i ©MMS©fiK?>*fHf -T S d (3 
it)(k+2) ©lEififc-tf— M-©^;i/-XJcj;S$S&©f§ 

ftsitif-rs:: i:-e»o&.|^ne»©*3saw*3Bw© 

HlfflSHblttttx *«SC£?>^£ftfc»!&©7y5> 

fel-«S^Tt-Sfe46(;©^ffl^e>tlS. *»Wttn-y- 
-M-fflT- f(0) = x &«s?git#-rsfc«){c:k»j©^xs 
^fSrffl^So ^tlitp&^U^y h s e Zp 4« 

[ft 1 0 8 ] gq = 1 (mod p) 

[0 17 8] T-feS, Qtt-etSfiJt^3<-r^#T-ife 

t), 
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[ftl 0 9] p = mq + 1, m <= {2,3,4} 

[0179] tffifciio.k-5tc-r.So clctn &m*-& 

>->r>z (p,q,g,y,k)t:^5o 

[oi8o] *&w&s wmitmmvm^ 

#*©x©*fc&ft# 
[ftl 1 0] xi = f (i) 

n 



[oi8i] zym-t&tmfe-rzo zzx\ f &z q T- 
(k+2) (D^m^m(DD--^-(D^-yBT:m^ma 

-feyhB£*[]{K ^It-M-Pi.i e Bfct: 
[Rill] 



[0182] sn-ff-rso ^^^©m^sss** • 
mi 1 2] 

2 a. = x (mod q) (io) 
leB 1 

[0 18 3] T-fcSC^&fttE-f £o fcifSt^ 
[»1 1 3] Vi, xi = f (i) , x = f (0) 

[0 18 4] r-feDfiof {iz q r-k»r©^iiS;T-fe5tf 

[ftl 1 4] (i - j), i * j 

©SBR©?*?^ q tf^fStt- ifc 5 Z k. JC «fc t) «SE£ft 
So -?ft6©SB#6<J&i&&i: UTai^fflv>S^i:{Cot 

BCD-ywv-Hu ±13: 
[ft 1 1 5 ] 

,(k+2)*m 



(mod p) 



kj 1 * («-a. 



{ IT r,) (aod q) 
1 jeB 1 



S(n) = (o, {( ri , s,)} jeB ) 



[0 18 5] <»»6©a*fl«jat*fiitt^D bnjucra-a 

T> *fte»©aWM«Jj&*& (ri,si),i e B £#&frf 

[0 18 6] «ttEatt«©at&5: 
[ftl 16] 



g 



(r,s,)es w r, TT , V <»od p) (11) 



[0187] [^^b^l^^ttS^^I£DM^ 
^lCD^tttt^^VKO^fflD^^bt-feSo z.n 

£g£fc-r?>#> •entt*©7^> FcDia©#-efco 

(k+2) ©it- /^-©-fe-y hB{C[S]*1-S'iM* s feS*^ 

©■fevhB*8UHL$6fe»CHU JHKrtfwt-OT* 

B, mj&V S(m) MSM-^-^ ±T©tf— 
Pj, i e B CoWT> Rt l, g, p, q JBtXF&(5) (C 

i) e S(m) #EU^£o*>£f&SU?S-'^T-it9 
S. 

[0 18 8] it-yt-H©£©5d»fcffl#l&&«aEftqJ 



[ftl 17] 

y, (t) = g 1 (nod p) 



[0 18 9] £#;t£o ^©lEififcT'a-fe y-y-P (9 
(CB{CfeS-t©«{tT;(i^:^) fctB©±T©-y--^-Pi 
©»#W*»S: 

[ftl 1 8] (ri, si) eS (m) 

[0 19 0] Sr*©2o©^^-v7-e^*-rSo 
(1) M&OBRV 
. [ftl 1 9] 

x, 

yj = g (nod p) 

[0 19 1] £*Pt>> Pfct 
[ft 1 2 0 ] 



•i _ 



(y,) njeB i*»C<0-J)/(i-J)] (nod q) (ood p) 



[0192] sturra. 
(2) ±ia©<to(c 

[ft 1 2 1 ] 



g 1 

[0 19 3] fcltSLfc©*., P(± S(m) fclfctBU ^ 



(18) 
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LT5S: 



g» = (g a i ) n (r j) 3 j )eS( a ) r i, T h „ /I "(rj.s^esdn) 1 -] „ 
( g l) 1 1 <r J1#J )«« J, (B0dp)fC {12) 



[IS 1 2 2 ] 



[0 19 4] t «tt3Pi©?^?&tftai-?>. 

[0 19 5] ^©<fc?t, ±T©iElt3{fc*-/t-Hu * 
£ S(m) S^ff bT^-S^t^IEASff^nfe^^lt- 
M-©-fe>vh FcB £ifei£T-££o -y--^-fct-£fte>GQ 
ff?3li e{l,n} tJ;D«*M-l*&ft«fre>, EB&lt- 

B <- (B \ F) U 



[0 19 7] *»Wtt % ±T©7">>HT-S^:kCDt>— 

^-jWR^t*ott&ftT»^i:fc!>5s*>e>, at 

«K*Ktt <*IE«-r*## " 1 M 1 " X'Mfrnzm-& 
£<i) klll«t»)*)^<tt||ff^n5B:^t«[*-r5. eft 

[0 19 8] ±i3rt>£>©g£rXD ha;nt 5£>Kt 
SC, IMfift«xi(t)-eDfiH|«jfeaj w (t) 

(t+1) (t) ✓ f 1 (i > *9 

y} *- yp * (g 1 g 2 

[0 2 0 0] ZpOWRStMf-TS "IL^ £<g£-Tft 
[*128] 

f,(j) 

g 

[0201] ®ra«afiia:««#ft$au&v^| 
[0202] zttbtisT, KftwommzM UTJWT 
©*jR£w^-r3„ 

(1) HIlpI^L DvtXhfiVll«Wffe]WM*USlrMtt6 
ffiJ«r*#-r4&l«*-l«^bfiD^Tf»^Tx 

j&*-f *fc«>t»«* » h "7-* t j: *) »j snfe-y- 
v y Ytwet z> a -5 1 an at*--/*-* nm $ 5 * t- 
-*a>e>HMia7'7> K®miaii7TS*f$n&^— tn- 

It5^f!»^, 3>Xnv-fX£ftfc-!J--A-©-fe 

(2) ifflaBttMWM-SXyyXtt, SWB1f-^-©#^ 
©a*fc»Rr*X5 l y7'i^ BUIBSLSitA^HJFia-9-w? 

T-[BIWS1-5^^yXi:S$tf, ±I3( 1 )tE«©» 



[jRl 2 3] B = 1, 2,..., k + 2tJ:t)5B<!S-r-5^:T 
©7^>l*©$6#>t, -^bT-eft^W^bT m>0 © 
^ iE^#©-b s> h 

[ftU 2 4] F= {ii, i 2 , .... ia) 

[0196] fcttta-rast, -en^tt 

[1125] 
{max(B) + 1,..., max(B) + m} (13) 

fi(j) £PjK&3i:£, *ntt 
[tl26] 

fl(j) 

e 

[0 19 9] &^t©ffe©-b--/t— t-&j||5o £ftfcfc£ 
T©tf-^-* s &©5£©<k-5 JC:£T© i ©&gfl*— £lt 

©-rset&nrtit-rs, 

[112 7] 

(i) f n (i) 

. . . g ) (mod p) (14) 

o) mmwg\isntz*-*%m-?z>XTv7&. mm 

^•-©§^©«fbi>ig2B^-&mai-r^7 i yXi:< Buta 
-femmxmtzaT ±§a( i)tia« 

(4) mM¥m£ntz*-&&m.-tz>ffimz ; ry7&, 

f^t fl38a«a»JS:-y--^-©-fe*y ht»i6"r*e« 

<D*v h*£l&tZ>XTy7t, mif3£38©-fe y I- Shu 

tifc^ffl-b-v h*Mt5^f>^^5ttf> ±13 
( 1 )ti24g©^ffio 

(5) jt5IB3>XDV^X£ftfc-t>--;N*-©-try 

fc£tr, ±ffi( l)K8Btt©*ffi. 

(6) BMiB-y--A'-©-b y h^El^-rS^^yXtt, itU 

i33>XDv-rx$nfe-y-->'N'-©-by ht$.5§-y--- 
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